Molecular evolution and positive selection of the symbiotic gene NORK in Medicago truncatula.
Understanding the selective constraints of partner specificity in mutually beneficial symbiosis is a significant, yet largely unexplored, prospect of evolutionary biology. These selective constraints can be explored through the study of nucleotide polymorphism at loci controlling specificity. The membrane-anchored receptor NORK (nodulation receptor kinase) of the legume Medicago truncatula controls early steps of root infection by two symbiotic microorganisms: nitrogen-fixing bacteria (rhizobia) and endomycorrhizal fungi (Glomales). We analyzed the diversity of the gene NORK by sequencing 4 kilobases in 28 inbred lines sampled from natural populations. We detected 33 polymorphic sites with only one nonsynonymous change. Analysis based on Tajima's D and Fay and Wu's H summary statistics revealed no departure from the neutral model. We analyzed divergence using sequences from the closely related species M. coerulea. The McDonald-Kreitman test indicated a significant excess of nonsynonymous changes contributing to this divergence. Furthermore, maximum-likelihood analysis of a molecular phylogeny of a few legume species indicated that a number of amino acid sites, likely located in the receptor domain of the protein, evolved under the regime of positive selection. Further research should focus on the rate and direction of molecular coevolution between microorganisms' signaling molecules and legumes' receptors.